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SUMMARY 
THE SUSCEPTIBILITY of stylo to anthracnose was evaluated on 17 Stylosanthes 
guianensis lines acquired from the Centro Internacional de Agricultura Tropical (CIAT), 
Colombia, and on two reference materials, Cook and Verano stylo. Except for CIAT lines 184 
and 136 and Verano stylo, all other accessions succumbed to anthracnose during the rainy 
season. 
Cook stylo and CIAT 11364 and 11366 did not produce any new shoots after harvest in October 
1987, while two other lines, CIAT 11369 and 11374, recovered partially. When irrigated during 
the dry season, the remaining diseased lines recovered completely and grew without further 
anthracnose symptoms. CIAT lines 184 and 136 out-yielded all other lines screened, producing 
about 8 t DM/ha between June and October 1987. 
INTRODUCTION 
The genus Stylosanthes is one of the most important sources of pasture legumes for the tropics 
(Edye and Cameron, 1984). In West Africa, Stylosanthes features prominently in pasture work 
aimed at improving the nutrition of ruminants. 
The pasture potential of Stylosanthes spp was first realised about 50 years ago, but intensive 
adoption around the world has occurred only during the past two decades. 
Although Stylosanthes was introduced into Nigeria in 1940, serious efforts to evaluate its 
pasture potential along with other legumes did not begin until 1956, when initial evaluations took 
place in Ibadan, in the subhumid zone, and in Shika, in the semi-arid zone (Agishi, 1982). After 
screening, five Stylosanthes species were recommended as suitable for use: S. 
gulanensis cultivars Cook, Endeavour and Schofield, S. hamata cv Verano and S. 
humilis (Townsville stylo). 
Stylosanthes species have a high climatic and edaphic adaptability, good feed quality and good 
soil conservation properties, but, as was shown by subsequent research, susceptibility to 
anthracnose(Colletotrichum gloeosporioides) can limit the adoption of most commercially 
available cultivars. 
The International Livestock Centre for Africa (ILCA) started screening forage legumes at its 
subhumid zone research site in Kaduna, Nigeria, in 1979. The objective of the research was to 
improve the productivity of cattle owned by settled agropastoralists. Since protein deficiency in 
natural herbage was identified as the major constraint to animal productivity in the zone, three of 
the five recommended stylo cultivars –– Schofield, Cook and Verano –– were initially screened 
in pasture trials. From 1980 onwards, they were also grown as companion crops to cereals in 
various combinations and sequences, and also in densely sown, fenced legume pastures – the 
fodder banks. 
However, after a year of intercropping, the Schofield and Cook cultivars were found to be 
susceptible to anthracnose, and the research on animal nutrition in different production systems 
was continued only with Verano stylo. This research has since demonstrated various methods 
of producing and using Verano stylo for the benefit of large and small ruminants (Mohamed-
Saleem, 1984; ILCA, 1987). It has also highlighted the need to identify more productive, 
anthracnose-tolerant stylo lines as alternatives to Verano stylo. Since 1981, more than 300 stylo 
lines have been introduced into Nigeria for screening. 
In 1987, an ILCA scientist visited the Centro Internacional de Agricultura Tropical (CIAT) in Cali, 
Colombia, and brought back 17 S. guianensis lines selected for their tolerance to anthracnose. 
These stylo lines were evaluated on ILCA's experimental sites in subhumid Nigeria. Preliminary 
observations made on their performance as compared with the Cook and Verano cultivars are 
presented in this report. 
METHODS 
Seventeen S. guianensis lines acquired from CIAT were sown on 25 May 1987 into boxes filled 
with the topsoil of tropical ferric luvisol, sieved through a 2-mm screen. Fifteen of these lines 
(CIAT 11362 to 11376) were F4 selections of ‘common’ S. guianensis var. vulgaris (J. W. Miles, 
CIAT, Colombia, personal communication). All the CIAT seeds planted were scarified at source 
with concentrated sulphuric acid and treated with Difolatan and Malathion to prevent seed-borne 
diseases, especially anthracnose. 
Seedlings were transplanted in two separate experiment sites, one in Kaduna and the other in 
the Kachia Grazing Reserve. The latitude, soil types and monthly rainfall at each site during 
1987 are given in Table 1. Details of the experiments are given below. 
Table 1. Description of Kaduna and Kachia experiment sites, Nigeria, 1987. 
Site and 
latitude 
Soil type 
Rainfall1 (mm) 
Total 
Mar Apr May June Jul Aug Sept Oct 
Kaduna 
10° 31’N Orthic 20 0 61 203 221 274 196 64 1 039 
7° 22’E Luvisol                   
Kachia 
10° 18’N Ferric 20 0 93 145 296 412 436 82 1 484 
7° 91’E Lusiv                   
1 There was no rainfall in the area in January, February, November or December. 
Experiment 1 
This experiment was conducted at ILCA's research site in Kaduna. Seedlings 
of S. guianensis were transplanted from boxes into unreplicated plots on 19 June 1987. The 
plots measured 1 × 1 m and were separated by 0.5-m-wide paths. A total of 150 seedlings were 
planted on each plot. The experiment area had never before been under stylo, but in the 
adjacent area, Cook stylo had been planted during the 1986 growing season and harvested in 
December the same year. 
Two stylo cultivars –– S. hamata cv Verano and S. guianensis cv Cook –– were used as 
reference materials. On the day of seedling transplantation, 0.5 g of seed was sown in each 
experiment plot to simulate repeated flushes of germination which are typical of field conditions. 
All plots were fertilized with single superphosphate at the rate of 250 kg/ha. The fertilizer was 
worked into the soil one day before transplanting. Plot borders were periodically trimmed. 
On 18 September 1987, all plots were sprayed with an aqueous extract from stylo plants 
severely affected by anthracnose. The extract was obtained by collecting, at random, a 10-kg 
sample from diseased stylo plots, mixing it with clean water in a bowl and agitating the contents 
overnight. Before spraying, the liquid was decanted and diluted. Susceptibility to anthracnose 
was determined in the third week of October, using the scoring scale shown in Table 2. 
Table 2. A scoring scale to determine degree of susceptibility to anthracnose. 
Score Leaf/stem 
attack (%) 
Remark 
1 0 Resistant 
2 1–10 Moderately resistant 
3 11–30 Moderately susceptible 
4 31–50 Susceptible 
5 51–70 Highly susceptible 
6 >70 Very highly susceptible 
On the day of the visual scoring, about 10 plants were cut (5 cm above ground) at random from 
each plot to prepare material for pathogen isolation and analysis at the Pathology Laboratory of 
the Institute of Agricultural Research (IAR), Zaria, Nigeria. Pure cultures were prepared as 
follows. 
The cut plants were washed in water. Surface-sterilised using sodium hypochlorite, washed 
again in sterile distilled water, and then plated on potato dextrose agar streptomycin (PADS) 
medium. After 3 days, the organisms growing out of the plated specimens were subcultured into 
fresh PADS. The subcultured organisms were allowed to grow for 6 days, after which attempts 
were made to identify; under a light microscope, the genera of the organisms found on each 
stylo line. 
At the end of October 1987, herbage growing on two 0.5 m2 quadrats delineated in each plot 
was cut to 5 cm above ground level and dried at 60°C for 48 hours to determine dry matter 
(DM). Subsamples of the dried herbage were milled and analysed for nitrogen (N) content at the 
Laboratory of the National Veterinary Research Institute in Vom, Plateau State, Nigeria. 
Herbage outside the sampled areas was then trimmed to the same height and allowed to 
regrow during the dry season under irrigation. Sampling of the different stylo lines for 
pathological investigation and DM measurement was repeated in February and April 1988, after 
a visual scoring of disease symptoms. 
Experiment 2 
Accession  
Disease 
scorea 
October February April 
Fungal 
typeb: 
I II III IV V VI VI VII VIII I II III VI VIII 
CIAT11362 3   x         x     x     x x x 
CIAT11363 4   x x x       x   x x   x x x 
CIAT11364 6   x x x x                     
CIAT11365 4   x x x               x x x x 
CIAT11366 6   x x x                       
CIAT11367 4   x x x x   x     x         x 
CIAT11368 3   x   x       x x x         x 
CIAT11369 4   x         x   x x       x x 
CIAT11370 4   x   x           x         x 
CIAT11371 4   x x x     x       x       x 
CIAT11372 6   x x x           x         x 
CIAT11373 5   x   x               x   x   
CIAT11374 4   x               x           
CIAT11375 6   x   x           x         x 
CIAT11376 4   x               x         x 
CIAT 136 1   x               x         x 
This experiment was set up at the Kachia Grazing Reserve. A 21 × 7 m plot, which had been 
under Stylosanthes guianensis cv Cook for 3 years and had had a history of persistent 
anthracnose attack, was trimmed to 5 cm above ground level. The plot was divided into four 21 
× 1 m blocks separated by three 1-m paths. Within each block 19 strips 0.3 m wide were made 
by hoeing out the Cook plants. 
Ten seedlings from each of the 17 CIAT lines as well as the two controls, Cook and Verano 
stylo, were transplanted into the strips, each line to a strip, in four replicates. The seedlings 
were taken from the same nursery boxes as those used in experiment 1. 
Five plants within each strip were tagged and allowed to grow along with the Cook stylo 
regenerating outside the strips. The tagged plants were scored for disease symptoms in 
October 1987, using the scale given in Table 2. They were then cut and taken to the Pathology 
Laboratory of the Institute of Agricultural Research in Zaria for identification of pathogens. 
Because of lack of irrigation facilities at the Kachia site, the observations could not be continued 
during the dry season. 
RESULTS 
High incidence of anthracnose was observed 6 weeks after seedling transplantation in 
experiment 2. This was indicated by leaf spots with a pale centre and dark margins. The stylo 
lines in experiment 1 did not show such symptoms until late September 1987. i.e. after they had 
been sprayed with an extract from the diseased plants. The fungal associations identified in the 
two experiments were similar, and results for both sites are shown in Table 3. 
Table 3. Disease score and fungal types isolated from samples of screened stylo lines, Kaduna 
and Kachia sites, Nigeria, October 1987 and February and April 1988. 
a 1 = resistant: 2 = moderately resistant; 3 = moderately susceptible: 4 = susceptible; 5 = highly 
susceptible; 6 = very highly susceptible. 
b I = Colletotrichum; II = Helminthosporium; III = Phoma; IV = Nigrospora; V = Rhizopus; VI = 
Aspergillus; VIII = Fusarium. 
Once anthracnose symptoms developed, some lines lost all leaves and succumbed very quickly 
to the disease. By the end of October 1987, CIAT lines 11364 and 11366 and Cook stylo were 
parched and failed to produce any new shoots after harvest. A few stems survived in CIAT lines 
11369 and 11374, but other lines regenerated normally. Three lines – CIAT 136 and 184 and 
Verano stylo – did not show any disease symptom at any time. 
A variety of fungal organisms were isolated from the different stylo lines, the pattern of fungal 
associations being similar in both experiments. Colletotrichum species was predominant in the 
October samples of all the stylo lines evaluated, although the frequency 
of Helminthosporium and Phoma species was high as well (Table 3). Two other types –
CIAT 184 1   x   x         x x         x 
Cook stylo 6   x x x   x x                 
Verano stylo 1   x x       x               x 
 Fusarium and Aspergillus species – were isolated from samples taken in experiment 1 during 
February (dry season), but there was no evidence in these samples of Colletotrichum species. 
Its reappearance in April 1988 coincides with the beginning of rains and signals a pattern of 
fungal associations similar to the one observed during 1987. 
Stylo DM yields at first harvest in October 1987 ranged between 3.6 and 8.2 t/ha, the two top 
ranking lines being CIAT 184 and 136 (Table 4). Dry-matter yields at second (February 1988) 
and third (April 1988) harvests followed similar trends. The crude protein content (% N × 6.25) 
of herbage in October 1987 ranged between 14 and 20% (Table 4). 
Table 4. Dry-matter yield and herbage crude protein of 19 stylo accessions, Kaduna and Kachia 
sites, Nigeria, October 1987, February and April 1988. 
Accession  
Dry matter (kg/ha) Crude protein (%) 
October February April Total October 
CIAT 11362 5 218 4 244 2 278 11 740 16.6 
CIAT 11363 4 909 1 767 2 478 9 154 15.8 
CIAT 11364 4 950 0* 0 4 950 15.8 
CIAT 11365 4 058 1 533 100 5 691 17.5 
CIAT 11366 6 696 0* 0 6 696 16.6 
CIAT 11367 6 618 2 822 2 161 11 601 17.5 
CIAT 11368 4 875 1 327 1 144 7 346 20.2 
CIAT11369 5 487 155* 0 5 642 18.4 
CIAT 11370 3 616 3 000 1 933 8 549 16.6 
CIAT 11371 4 418 2 900 1 100 8 418 18.4 
CIAT 11372 5 104 3 500 2 411 11 015 19.3 
CIAT 11373 5 202 2 544 1 911 9 657 16.6 
CIAT 11374 4 128 266* 0 4 394 19.5 
CIAT 11375 3 880 1 200 744 5 824 15.8 
CIAT 11376 5 123 2 411 2 222 9 756 16.6 
CIAT 136 7 959 3 478 3 222 14 759 15.8 
CIAT 184 8 153 4 244 3 000 15 397 16.6 
Cook stylo 6 423 0* 0 6 423 15.8 
Verano stylo 5 345 2 360 2 152 9 857 14.1 
* Most or all stands died. 
DISCUSSION 
The agro-ecological conditions in West Africa are variably suitable for Stylosanthes species. 
Nevertheless, cultivating even a fraction of the suitable land under stylo could make a lot of 
difference to the national feed budget (Mohamed-Saleem et al, 1988). 
Stylos can be grown in fodder banks or as companion crops with cereals. However, their 
susceptibility to anthracnose can become a serious hazard. Countries such as Côte d'Ivoire, 
Senegal and Zaire have already experienced devastation of large-scale stylo pastures on 
account of anthracnose (Lazier, 1984). 
The presence of certain ‘typical’ symptoms in this evaluation, and of Colletotrichum species, 
suggests that the disease to which the screened stylo lines had succumbed was anthracnose. 
Free water is necessary for the development and spread of anthracnose (Irwin et al, 1984). Both 
Kaduna and Kachia had heavy rainfall between June and the end of September, so there was 
enough moisture trapped under the well developed vegetation canopy to favour anthracnose 
development. 
The CIAT lines 136 and 184 and Verano stylo carried Colletotrichum organisms during the wet 
season but despite conducive environmental conditions, the fungus appears to have caused no 
reaction in these lines. Even though a latent infection is possible at plant reproduction and 
senescence (Irwin et al, 1984), they remained disease-free throughout the study. 
The immunity of these three stylos to anthracnose appears to have contributed to their high DM 
yields compared with the other stylo lines screened. Because of this, they should be considered 
for multiplication in areas where other lines of stylo have been found useful as feed for 
ruminants. In some parts of Nigeria, Cassia rotundifolia and Centrosema pascuorum, which 
have shown promise in screening trials, could also be used to replace anthracnose-susceptible 
stylos. 
Plant samples taken from experiment 1 in February 1988 did not contain Colletotrichum. Rainfall 
during November 1987 to April 1988, i.e the dry season, was negligible. However, test plots 
were irrigated, and it is possible that another factor – low diurnal temperature – inhibited the life 
cycle of some of the fungi, including Colletotrichum. At the beginning of the dry season, 
temperatures are highly variable, and from December to February, diurnal temperature 
frequently drops below 15°C, remaining low for a number of consecutive days. This is far below 
the temperature (20–34°C) found most suitable for the development of anthracnose (Irwin et al, 
1984). 
Anthracnose could have been introduced to West Africa, particularly Nigeria, through seed 
imported from Australia. There is no evidence in the literature suggesting any other major 
diseases resulting from the other fungal associations with stylo except Phoma species, which 
has been found to cause black spots in S. guianensis (Lenné and Calderon, 1984). As long as 
production of pasture seed is not well developed in West Africa, the temptation to import seed 
will be great. However, caution is required to prevent importing disease as well, and it may be 
desirable to multiply promising species in the country of use. 
Stylo pastures are expected to last for many years. However, the risk of anthracnose increases 
with the age of the pasture. This could be controlled by chemicals, but their high cost prohibits 
their use over large areas of pasture. To produce anthracnose-free seed, Lenné and Sonoda 
(1982) have suggested strategic use of Benomyl fungicide in seed multiplication plots at the 
time of flowering. Also, it is desirable to cultivate a food crop every 2 or 3 years after stylo 
(Mohamed-Saleem and Otsyina, 1986), since the ‘stylo-free’ period may even help inhibit the 
proliferation of cropspecific pathogens in the soil. 
The recovery of the anthracnose-affected CIAT lines during the dry season, when irrigated and 
cut at more frequent intervals, suggests that the adverse effects of anthracnose may also be 
mitigated by preventing an excessive vegetative canopy. Strategic grazing during the rainy 
season may help reduce the vegetation cover that favours anthracnose spread, but this 
research aspect is yet to be studied. 
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